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Cooking up Type II Superconductors with PSoC 
By James Otto, Danielle Bishop, IPFW Physics Department 
     Superconductors make for interesting 
demonstrations, and have a wide range of 
applications in research.  In order to make Type II 
(ceramic) superconductors, Yttrium Barium Copper 
Oxide must be fired in an oven at extreme 
temperatures for extended periods of time. 
Superconductors are Cool How can we regulate Temperature? 
     In order to prevent the sacrifice of sleep to monitor 
the oven for 20 hours or more, the oven must be able 
to safely monitor and control its  own internal and 
external temperature for safety. 
     PSoC or Programmable System on a Chip can 
achieve this task.  A PSoC is a small computer system 
that has programmable analog and digital components 
on a single chip.  This allows for a single chip solution 
to perform a wide variety of tasks. 
Double Correlated ADC 
     When measuring small voltages from the 
thermocouple a non-constant offset can appear.  This 
make simply subtracting away the offset problematic. 
     In order to account for this offset, we used a double 
correlated analog to digital converter.  This ADC 
measures the output of the thermocouple and also 
measures an artificial ground point, and subtracts 
them, and thus accounts for the offset. 
Preliminary Results 
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The material has to under go three firing stages: 
• Initial Firing at 950° C for 22 hours 
 No  oxygen flow 
• Secondary Firing 950° C for 18 hours 
Oxygen flowing while above 400° C 
Step down temperature no faster than 
100° C per hour 
• Final Firing at 990° C for 18 
As close to 1000° C without going over 
Oxygen flow while above 400° C 
Step down temperature no faster than 
100° C per hour 
•     Successfully accounted for the  offset with 
double correlated analog to digital converter.   
•      PSoC is preliminarily calibrated for interfacing 
with thermocouple. 
Future 
We are ready to install and test PSoC with oven. 
